Abstract. A method for recording on-axis single-shot digital holograms based on the selfimaging phenomenon is reported. A simple binary two-dimensional periodic amplitude is used to codify the reference beam in a Mach-Zehnder interferometer, generating a periodic threestep phase distribution with uniform irradiance over the sensor plane by fractional Talbot effect. An image sensor records only one shot of the interference between the light field scattered by the object and the codified parallel reference beam. Images of the object are digitally reconstructed from the digital hologram through the numerical evaluation of the Fresnel diffraction integral. This scheme provides an efficient way to perform dynamic phase-shifting interferometric techniques to determine the amplitude and phase of the object light field. Unlike other parallel phase-shifting techniques, neither complex pixelated polarization devices nor special phase diffractive elements are required. Experimental results confirm the feasibility and flexibility of our method.
Introduction
The complex amplitude distribution of a diffracted light beam can be measured and reconstructed through digital holography techniques [1] . Several approaches have been proposed to prevent overlapping of the real and virtual images and the zero order in the reconstruction. One of the most direct methods is recording the digital hologram with off-axis geometries, introducing a tilt between the object and reference beams, but an acceptable trade-off between the image resolution and the size of the reconstructed area must be contemplated. On the other hand, phase-shifting techniques efficiently exploit the spatial resolution of digital sensors. Since several interference patterns are acquired in this scheme, it cannot be used when the object wave front experiences fast changes. Recently, some parallel phase-shifting techniques have been developed. They allow dynamic measurements by recording several phase-shifted interference patterns with just one shot of the image sensor but, usually, pixelated polarization devices or special phase diffractive elements are required. 
Parallel phase-shifting digital holography based on the Talbot effect
We propose a new method for recording single-shot digital holograms based on the fractional Talbot effect [2] . In our dynamic Talbot-based digital holography system, shown in Fig. 1(a) , a binary two-dimensional periodic grating generates a periodic three-step phase distribution with uniform irradiance over the sensor plane by fractional Talbot effect (see Fig. 1(b) ). The periodic distribution codifies the reference beam. The sensor records only one shot of the interference between this reference beam and the light field scattered by an object. In this way, different pixels of the sensor record the interferogram with different phase shifts (see Fig. 1(c) ). By sampling and processing the pixelated phase-shifted interferogram we are able to measure the amplitude and phase of the object light field. Therefore we have an efficient way to perform dynamic phase-shifting digital holography. Moreover, neither complex pixelated polarization devices nor special phase diffractive elements are required. In our set-up, we have recorded the digital hologram of two 2D objects located at different distances, and their images have been reconstructed evaluating the Fresnel diffraction integral in a computer. The reconstructions are shown in Fig. 1(d) and (e). These experimental results confirm the feasibility and flexibility of our method.
